Disruption of the chitin synthase gene CHS1 from Fusarium asiaticum results in an altered structure of cell walls and reduced virulence.
Natural resistance of wheat against Fusarium head blight (FHB) is inadequate and new strategies for controlling the disease are required. Chitin synthases that catalyze chitin biosynthesis would be an ideal target for antifungal agents. In this study, a class I chitin synthase gene (CHS1) from Fusarium asiaticum, the predominant species of FHB pathogens on wheat in China, was functionally disrupted via Agrobacterium tumefaciens-mediated transformation. Specific disruption of the CHS1 gene resulted in a 58% reduction of chitin synthase activity, accompanied by decreases of 35% in chitin content, 22% in conidiation, and 16% in macroconidium length. The Deltachs1 mutant strain had a growth rate comparable to that of the wild-type on PDA medium but had a 35% increase in the number of nuclear cellulae and exhibited a remarkably increased sensitivity to osmosis stresses. Electron microscopy revealed substantial changes occurring in cell wall structures of the macroconidium, ascospore, and mycelium, with the most profound changes in the mycelium. Furthermore, the Deltachs1 mutant displayed significantly reduced pathogenicity on wheat spikes and seedlings. Re-introduction of a functional CHS1 gene into the Deltachs1 mutant strain restored the wild-type phenotype. These results reveal an important in vivo role played by a CHS1 gene in a FHB pathogen whose mycelial chitin could serve as a target for controlling the disease.